SUMMARY Maximal gastric secretion was induced in 122 control subjects (without peptic ulcer) and 201 preoperative duodenal ulcer patients by intravenous histamine acid phosphate (130 nmol/kg/h), and measured as Vg (ml/h) and MAO (mmol/h). In both groups, men secreted more than women, and smokers secreted more than non-smokers. Significant correlations were found between maximal gastric secretion on the one hand, and height, age, and chronic smoking on the other. After standardisation for these factors, including standardisation to zero smoking, the subgroups of the controls no longer differed significantly, as was also the case for the duodenal ulcer patients. Thus, differences in height, age, and smoking habit were sufficient to account for the variation in maximal secretion between individuals in either the control or duodenal ulcer groups. Even after standardisation, however, the duodenal ulcer patients still secreted significantly more than the controls, and therefore, although chronic smoking has been shown to affect maximal gastric secretion, it does not appear to be the sole reason for hypersecretion in duodenal ulcer patients.
We have recently shown' that, in patients with duodenal ulcer, the maximal gastric secretion of smokers was significantly greater than that of nonsmokers, both in men and women. We have also shown a significant positive correlation between the total number of cigarettes smoked over a period of years and maximal gastric secretion. For the women with duodenal ulcer, the difference between the smokers and non-smokers disappeared on correction for height, but it was necessary to include a correction for chronic smoking and age to reach the same result in the men. That is, smoking was associated with raised gastric secretion in men with duodenal ulcer, but not in women. The question now arises as to whether there is any effect of chronic smoking in people without duodenal ulcer, and this study addresses itself to that problem. A preliminary report of this study and the previous one has been published. women) who were considered not to have a peptic ulcer, underwent a gastric secretion test. The majority were inpatients of this hospital, the rest being staff or volunteers. The latter and the majority of the inpatients were without gastrointestinal symptoms, and so were considered free of peptic ulcer. Thirty nine of the inpatients had gastrointestinal symptoms, but were found not to have a peptic ulcer by endoscopy or at laparotomy for other conditions. This control group is compared with the 201 patients of the duodenal ulcer group of our previous paper. ' Maximal gastric secretion was induced by an intravenous infusion of histamine acid phosphate (130 nmol/kg/h, 0-04 mg/kg/h). The test included a correction for pyloric loss, using phenol red, and a correction for duodenogastric reflux, using the sodium concentration of the aspirate. Maximal gastric secretion was expressed as the pyloric loss corrected, reflux corrected volume (Vg, ml/h) and also as the uncorrected maximal acid output (MAO, mmol/h). Full details of the method of gastric aspiration and the subsequent calculations have been published.' The results are given for Vg only, the results for MAO being essentially the same. The informed consent of the subjects and of the Clinical 557 Investigation Panel (ethics committee) had been obtained.
For each patient, the following were recorded: sex, height, weight, age, number of years of smoking, age of starting to smoke, and the average number of cigarettes smoked per day over the smoking period. Ex-smokers were classified as smokers, and the nonsmokers were all lifelong non-smokers.
Total cigarette consumption for the smokers was expressed as the product of the average number of cigarettes smoked per day and the number of years of smoking, due allowance being given for any period(s) of non-smoking. This measure was square rooted in order to make the distribution symmetrical, and was called the smoking factor (SMF). All the other continuously variable factors were examined for normality, and found to be satisfactory.
Averages were expressed as medians, and their differences tested by the Wilcoxon's rank-sum-test. The medians are given with their 95% confidence intervals (CI). In Table 1 , the numbers of subjects are reduced because accurate smoking data were not obtainable on all subjects.
Multiple regression analysis4 was used to estimate the contribution of the various independent factors to maximal gastric secretion. Parallelism and normality were checked using the residuals of the equations, and the slopes, intercepts and correlation coefficients (TABLE 2) Controls There were significant differences between the sexes within each smoking group, but between the smoking groups there was only a significant difference in the women. Overall, men secreted more than women, and smokers more than non-smokers.
Duodenal ulcer There were significant differences between the sexes within each smoking group, and between the smoking groups within each sex. Overall, men secreted more than women, and smokers secreted more than non-smokers, as in the controls.
Comparison of controls and duodenal ulcer Each subgroup of the controls differed significantly from it's respective subgroup in the duodenal ulcer group (p<0.01), except for the male non-smokers (p=0-064). (TABLE 3) For both controls and the duodenal ulcer group, height was the single best stature related variable, and it effectively excluded other stature-related variables (Eqns 1, 2).
REGRESSIONS OF SECRETION AND STATURE
Standardisation for stature (Table 3) The height equations were used to standardise the maximal secretion data to the mean height (170 cm) of all the subjects.
Controls
After height standardisation, women no longer The regressions of height, age and SMF could be used to standardise the secretion data still further, to a height of 170 cm, an age of 44, and to zero smoking.
The difference between smokers and non-smokers disappeared. All sub-groups (men, women, smokers, non-smokers) became statistically indistinguishable from each other.
Duodenal ulcers
As in the controls, adding the standardisation for smoking (for the men only) reduced the level of secretion in the smoking males such that the male subgroups no longer differed between themselves, nor did they differ from either of the female subgroups.
COMPARISON OF CONTROLS AND DUODENAL ULCERS
After standardisation for height, age and chronic smoking, each subgroup of the duodenal ulcer group still secreted significantly more (about half as much again, p<0.01) than its respective subgroup in the controls. 
Discussion
As has previously been found by us5 and other authors,6 stature has a positive association with maximal gastric secretion. When our control data were standardised for height, the significant difference between the maximal gastric secretion of men and women disappeared, but this was not so for the duodenal ulcer group. We had previously found a higher gastric secretion in duodenal ulcer patients who smoked than in those who did not,' and this has been confirmed. 7 We originally used a multiple regression equation derived from all the patients with duodenal ulcer. On examination of the present results, however, it appears that the smoking effect in this group was confined to the men. Therefore, only the male DU's were used in the multiple regression with smoking.
Further standardisation to zero smoking and for age in both groups removed the significant differences between non-smokers and smokers in the control and DU groups, and between men and women in the DU group.
The overall effect of standardising for height, age and smoking, therefore, was to eliminate the significant differences between the subgroups within each diagnostic group, so making the samples more homogeneous. Thus it appears that simple biological differences (height and age) together with the total dose of cigarettes in those who smoke are sufficient to account for the observed variation between the subgroups.
Standardisation for height, age, and smoking, however, did not diminish the differences between controls and duodenal ulcer subjects, whether of group or subgroup. We can detect in our data no evidence that the effect of smoking in the DU is greater than that in the controls, except for the possible lack of effect in the female DU. This may be a sampling defect, or a true phenomenom, but it was not due to any difference in smoking rate between control and DU female smokers.
Many more of our duodenal ulcer sample, however, were smokers than in the control sample. Although this may be to some extent an artefact of our sampling 'field' (a department of surgery wouLd be most likely to see the more severe cases), smoking has long been suspected as a factor in the aetiology of duodenal ulcer.8 Given that chronic smoking raises maximal gastric secretion, it may in some patients be a sufficient cause of the overwhelming of the duodenal defences. 
